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DETAILED ACTION 

The amendment filed on 05/18/2010 lias been entered. 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
05/18/2010 has been entered. 

Response to Arguments 

Applicant's arguments with respect to claims 1-22 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-2, 6-7, 9-1 1 and 16-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Saito et al., (US. Pat: 6,267,637). 

Regarding claim 1, Saito ('637) teaches (in at least fig. 1 1) a diamond electron 
emission device comprising: a cathode (26) having an electron emission face made of 
diamond (col. 2, lines 24-31); a light emitting device (20) comprising the cathode (26) 
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and another element ( 26') of the light emitting device forming a junction with the 
cathode (26); wherein the light emitting device (20) generates light at the junction and at 
least a portion of the light irradiates through the cathode toward the electron face. 

Regarding claim 2, Saito ('637) teaches (in at least fig. 1 1 ) the light emitting 
device is made of diamond. 

Regarding claim 6, Saito ('637) teaches the electron emission face of the 
cathode is hydrogen terminated (col. 11, line 41 trough col. 12, line 13). 

Regarding claim 7, Saito ('637) teaches the electron emission face of the 
cathode is oxygen terminated (col. 11, line 41 trough col. 12, line 13). 

Regarding claim 9, Saito ('637) teaches (in at least fig. 1 1 ) the electron 
emission face of the cathode (26) contains a sharpened projection part. 

Regarding claim 10, the phrase "wavelength of light emitted from said light 
emitting device includes 5-5.4 eV" does not structurally distinguish the claimed invention 
from the prior art as is required from an apparatus claim. See MPEP 21 14. Furthermore, 
Saito's device is capable of doing that. 

Regarding claim 11, the phrase "wavelength energy of light emitted from said 
light emitting device is equal to or greater than 2.0 eV" does not structurally distinguish 
the claimed invention from the prior art as is required from an apparatus claim. See 
MPEP 21 14. Furthermore, Saito's device is capable of doing that. 

Regarding claim 16, Saito ('627) teaches (in at least fig. 1 1) the light emitting 
device (20) is composed as one unit with said cathode (26). 
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Regarding claim 17, Saito ('627) teaches (in at least fig. 11) an electron beam 
source utilizing a diamond electron emission device, comprising: a cathode (26) having 
an electron emission face made of diamond (col. 2, lines 25-30); and a light emitting 
device (20) for irradiating the cathode, wherein the light emitting device (20) and the 
cathode (26) are disposed together in an electron gun; and an anode (not labeled in fig. 
1 1 ) separated by a space from said emission face; wherein the light emitting device 
comprises the cathode (26) and another element (26') of the light emitting device 
forming a junction with the cathode, and the light emitting device generates light at the 
junction and at least a portion of the light irradiates through the cathode (26) toward the 
anode. 

Regarding claim 18, Saito ('627) teaches (in at least fig.1 1) a voltage that is 
positive relative to said cathode is applied to the anode. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 3-5, 8-15 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Saito et al., (US. Pat: 6,267,637) in view of Hirabayashi (US. Pat: 
5,541 ,423) of record. 

Regarding claims 3 and 4, Saito ('637) teaches all the claimed limitations 
except for the electron emission face of cathode is an n-type and p-type diamond 
semiconductor cathode. 

Hirabayashi ('423) teaches (in at least fig. 1) an electron emission face 
comprised of, in part, an n-type and a p-type diamond semiconductor (abstract) for the 
purpose of providing a pn junction diamond semiconductor which can operate with a 
large electric current and which can exhibits superior pn junction characteristics, as well 
as high durability (col. 2, lines 44-48). 

At the time of the invention, it would have bee obvious to one of ordinary skill in 
the art to use the pn junction diamond semiconductor of Hirabayashi in the device of 
Saito for the purpose of providing a pn junction diamond semiconductor which can 
operate with a large electric current and which can exhibits superior pn junction 
characteristics, as well as high durability. 

Regarding claim 5, Saito ('637) as modified by Hirabayashi ('423) teaches the 
p-type diamond semiconductor includes crystal defects (col. 7, lines 1-6). 

Regarding claim 8, Hirabayashi ('423) teaches the light emitting device is 
composed of a pn junction of diamond (abstract). The reason for combining is the same 
as for claims 3 and 4. 
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Regarding claim 12, Saito ('637) as modified by Hirabayashi ('423) teaches (in 
at least figs. 1-3) tlie liglit from the light emitting device excites electrons in an impurity 
level to a conduction band. Also, the claimed limitation does not structurally distinguish 
the claimed invention from the prior art as is required from an apparatus claim. See 
MPEP2114. 

Regarding claim 13, Saito ('637) as modified by Hirabayashi ('423) teaches light 
from the light emitting device excites electrons in a band gap level to a conduction band. 
Also, the claimed limitation does not structurally distinguish the claimed invention from 
the prior art as is required from an apparatus claim. See MPEP 21 14. 

Regarding claim 14, Hirabayashi ('423) teaches the light emitting device excites 
electrons in a level resulting from any of following components of p-type diamond: non- 
crystalline carbon; diamond-like carbon; dislocation defect or grain boundary defect (col. 
4, lines 57-68). The reason for combining is the same as for claims 3 and 4. 

Regarding claim 15, Hirabayashi ('423) teaches the n-type diamond contains as 
an impurity at least one element among nitrogen, phosphorus, sulfur and lithium, or any 
one of the elements and boron (col. 3, lines 51-52). The reason for combining is the 
same as for claims 3 and 4. 

Regarding claim 20, Hirabayashi ('423) teaches (col. 13-col. 14, line 14) the 
cathode comprises an n-type diamond (98) and the other element comprises a p-type 
diamond (97). The reason for combining is the same as for claims 3 and 4. 
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Regarding claim 21, Hirabayashi ('423) teaches (in at least figs. 2-3) tlie 
cathode comprises a p-type diamond (97) and the other element comprises an n-type 
diamond (98). 

Regarding claim 22, Hirabayashi ('423) teaches (in at least fig. 1) the cathode 
comprises a p-type diamond (2) and the other element comprises a schottky electrode 
(3). The reason for combining is the same as for claims 3 and 4. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Saito et 
al., (US. Pat: 6,267,637) in view of Xie et al., (US. Pat: 6,204,597). 

Regarding claim 19, Saito ('637) teaches all the claimed limitations except for 
the control electrode is disposed between the cathode and the anode to regulate an 
emission electron current from the cathode. 

Xie ('597) in the same field of endeavor teaches (in at least fig. 6) a diamond 
electron emission device comprised of, in part, a control electrode (126) is disposed 
between the cathode (118) and the anode (138) to regulate the emission electron 
current from the cathode. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to use the control electrode structure of Xie in the device of Saito in order to 
regulate the emission electron current from the cathode. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Gels et al., (US. Pat: 5,463,271); Anderson et al., (US. Pat: 
5,888,113); Xu et al., (US. Pat: 6,379,210). 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to ELMITO BREVAL whose telephone number is 
(571)270-3099. The examiner can normally be reached on M-F (8:30 AM-5:00 Pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Toan Ton can be reached on (571)-272-2303. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Bumsuk Won/ 

Primary Examiner, Art Unit 2889 

August 17, 2010 
/Elmlto Breval/ 
Examiner, Art Unit 2889 
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